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o The frequency of malignancy is increased in the post- 
transplant population,with a risk of ~ 2.5 — 3.0 x over 
an age-matched non-transplant population(as well as 
over age - matched dialysis patients). 


o There is a huge variation between tumour types. 
o Non-melanoma skin cancer (NMSC) has ~ 100 x 
sreater risk ( ~ 200 x for squamous cell cancer); renal 


cell and urothelial cancer have ~ 10x risk, and breast 
cancer in & has approximately equal risk. 


o Cancer is recorded as the cause of death in ~ 10% of 
transplant recipients who die with a functioning graf 
(higher in some studies). 


Incidence of cancer after 
transplantation 


ANZDATA: 13077 patients, 1980-2003 


3 
F —_— 
~— Esperted 
i! 02 
99 4—-—-—— 
0 5 19 5 7 
Year 
Paar 12406 620 wre 1279 “a7 


oIlmmune suppression is the most 
important risk factor, but others, 
including smoking, viral 


infections (e.g. EBV), and older age, are 
also relevant. 

o There are rare reports of malignancy 
being transmitted from donor to recipient. 


MECHANISMS 


© Increased risk is more a function of overall 
immune suppressant burden than of a particular 
immune suppressive agent. 


o Most immune suppressants impair the cell cycle 
and cell growth across many different cell types. 


o Azathioprine interrupts the repair of UV lhght- 
associated DNA damage in the skin. This may be 
aided by the viral-induced inhibition of the p53 


tumour suppressor gene. 


o CNIs upregulate both TGF- B and VEGF, leading 
to increased angiogenesis and tumour spread 1n 
animal models. 


© Sirolimus and other mTOR inhibitors reduce 
angiogenesis, so 1t 1s hoped they may be 
associated with less malignancy than other 
agents. 


o Human herpes virus 8 (HHV-8) 1s associated 
with Kaposi's sarcoma. 


o PTLD is associated with EBV proliferation. 


POST-TRANSPLANT 
LYMPHOPROLIFERATIVE DISORDERS 


© Second most common post-transplant malignancy 
after NMSC. 


o PTLD encompasses a range of disorders, from an 
EBV-associated infectious mononucleosis 
syndrome early after transplantation through to 
non-EBV-(and often non-B cell-) associated 
malignant lymphoma, occurring late after 
transplantation. 


Table 5.158 WVHO classification of PTLD 
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Incidence of lymphoma after TX 


Opeiz et al, AJT 2003 (CTS) 


PTLD cumulative incidence per year since 
transplantation a 


1998-2007 


Bimodal incidence of PTLD 
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EBV AND PTLD 


o EBV 1s an overwhelming risk factor for PTLD. 


o It has been known for nearly 40 years that EBV 
is linked to the development of Burkitts 
lymphoma and to naso-pharengeal carcinomas. 


o EBV 1s ubiquitous, with 95 % of the adult 
population in most centers having serological 
evidence of prior exposure. 


© The possibility of reactivation is high if 
immunosupression 1s excessive. 


© In children who undergo transplantation, 
approximately 50% are likely to be primary 
infection from the environment or directly from a 
virus positive graft or blood transfusion. _ 


o EBV-associated malignancies affect 
approximately 1% of renal transplant 
recipients, the greatest incidence being in 
the first post-transplant year (0.2% / year) 
with reduced incidence thereafter (0.04 % 
per year). 


o The wide spread lympho-proliferative response to EBV 
infection has histological features ranging from 
polymorphic B cell hyperplasia to monomorphic 
lymphoma. In some of these cases the lympho- 
proliferation results in tumor masses 1n which the 
lymphoid cells are usually of polycolonal type. 


o In approximately one third of patients the lesions are 
monoclonal, the hallmark of true malignant 
lymphoma. 


o Although the most common of malignant lymphomas 
that occur 1n transplant recipients are large cell 
lymphomas, the whole range of malignant lymphomas 
has been recorded, including lymphoblastic 
lymphomas, Hodgkins disease, and a variety of poorly 
defined malignancies ® 


i 
Time from transplantation to PTLD diagnosis and EBV serostatus. 


\iortee cf al Trenipiantatwa 2015 


o Immune suppression disrupts CD8 +ve cytotoxic 
T cell EBV surveillance, allowing latently 
infected cells to undergo replication>eventual B 
cell transformation and immortalization. 


o Recipient and donor EBV serological status 
should be known pre-transplant. 


o EBV infection post-transplant: fever, malaise, 
pharyngitis, lymphadenopathy,hepatosplenomega 
ly, and lymphocytosis. Other non-PTLD 
manifestations include: hepatitis, pneumonitis, 
bone marrow suppression. 


PTLD RISK FACTORS 


o EBV-seronegative recipient. 

o Depleting antibodies and high levels of 
immune suppression. 

o The development of a primary EBV 
infection. 

o CMV infection 

© For late PTLD: risk factors include older 
donor age and length of immune 
suppression 


Table $: Multrvarate analyses of resk factors for PTLD using a Cox proportonal hazard model 
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IMMUNOSUPPRESION AND PTLDS 


o PTLDs occur most commonly when intense 
immune suppression 1s used to treat resistant 
episodes of graft rejection. 


o PTLDs regress completely 1n some patients when 
immunosuppressive therapy 1s reduced with or 
without concurrent antiviral therapy, sometimes 
with evolution to non-Hodgkins lymphoma or 
they progress to fatal outcome. 


o It is now generally believed that PTLDs and 
malignant lymphomas are inevitable 
consequences of effective Immunosuppressive 
therapy regardless of the particular 
immunosuppressive agents used. 


PTLD and Immunosuppression 
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Opelz et al, AJT 2003 (CTS) 


PTLD and Immunosuppression 
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Opelz et al, AJT 2003 (CTS) 


CsA exposure and cancer 
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Dantal et al, Lancet 1998 
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¢ No higher risk of lymphoma 
e A trend for lower incidence of malignancy 


Robson et al, AJT 2005 


MMF and lymphoma 
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Robson et al, AJT 2005 


PTLD and mTOR inhibitors 


Effect of low-dose everolimus on in vivo growth of PTLD derived cells 
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Majewsk: M et al, Transplantahon 2003 


PTLD and mTOR pathway 
(in VIVO) 
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Significantly Lower Malignancy 
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Includes all randomized patients 


Belatacept: Selective Co-stimulatory Blocker 


Compared with CTLA4Ig, 
belatacept has: 
+ 4-fold higher avidity for CD86 
+ 2-fold higher avedty for CD60 
+ ~10-fold more potent 
inhibition of T-cell activation 
in-vitro 
+ increased efficacy at 
preventing rejection in 
pnmate renal transplant 


Phase [I' Phase [ll 

* IM105100 *(M103008 « BENEFIT’ 

* Proot of concept study (Nw 218) * Adult recaprents of grafts from living and 
standard criteria deceased donors (Nw666) 

Phase I Lone-lerm Extension- 

* IM105100 - LTE ¢1M103027 - BENEFIT-EXT 

* Five-year safety and efficacy (Ne?4) * Adult recipients of grafts from ECD kidney 
donors (Nw 545) 
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BENEFIT [Living and Standard Criteria Deceased Donors] 


Phase 
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and BENEFIT-EXT [Extended Criteria Donors] 


3 Clinical Trials of Belatacept in Kidney Transplantation 
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PTLD: Pooled Analysis of Phase II and III Kidney Trials 
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* Principal safety concerns with belatacept are CNS PTLD 
and PML 


* Greatest risk of PTLD observed in EBV (-) patients and in 
patients receiving the belatacept MI regimen 


Gwyt et & Tretepertater 2010. 90 1821-7 


Increased Risk of CNS PTLD with Belatacept 


EBV(—) Recipient Serostatus 
Strongest Risk Factor for PTLD (pooled data) 
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PTLD with new immunosuppresants 


* Early PTLD 
* More frequent CNS location 
* High lethality 


* Strongly associated with EBV D/R serostatus: 
EBV primo-infection) 


¢ Concomitant risk factors: CMV infection? 
| T 


CLINICAL PRESENTATION OF PTLD 


o May be asymptomatic. Weight loss, fever, night 
sweats, sore throat,malaise, anorexia, Gl 
symptoms, and headache. 

o Signs include: lymphadenopathy, 
hepatosplenomegaly, tonsillar enlargement, 
and focal neurological signs. 

o Disease may be nodal or extranodal, localized 
(more common) or disseminated. 


Localized disease may occur 1n the transplant 
kidney. 


Ten-year cumulative incidence of PTLD as a 
function of the location of PTLD: graft, cerebral and 
digestive lymphomas 
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INVESTIGATIONS 


o Anaemia,fserum urate,tLDH. 


o High-risk individuals (children and seronegative 
adults) should undergo surveillance, using EBV- 
DNA PCR. 


o If suspected, whole body CT 1s usually 
undertaken (or CT-PET). 

o Histopathology to confi rm diagnosis, and classify 
according to international criteria. 

o Additional tests may include bone marrow 
examination and LP for CSF examination 


Prevention 


¢ Attenuate cumulative immunosuppression 
Matching EBV serostatus (avoid D+/R-) 


¢ EBV viral load monitoring in high risk 
population (mainly pediatric population) 


¢ Prophylactic infusion of EBV-specific CTL - 


HLA Matched in high risk population 
(mainly HSCT) 
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MANAGEMENT 


oA multidisciplinary approach, involving 
transplant physicians,histopathologists, 
and haemato-oncologists 1s essential. 


© Histological type 1s crucial to planning 
therapy. 


Treatment of PTLD 


) Reduction of immunosuppressior 
(2) Rituximab (anti-CD20) 

(3) Chemotherapeutic Agents 

4) Adoptive immunotherapy 


&S) Risk of allograft rejection 

6) Only for CD-20 + PTLD/Not for 
CNS PTLD 

(7) Treatment related mortality 
(mainly infection) 

Difficult to obtain/poor evidence 
in SOT-PTLD 


RTX — CHOP Sequential therapy for PTLD 


Trappe R et al. Lancet Oncology 2012 
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RTX — CHOP Sequential therapy for PTLD 
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Prospective therapy trials in PTLD 
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Trappe It et al Lancet Oncokagy 2912 


